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"Rffect of food and environment on food intake" 


SUMMARY 


In two previous reports (nos. 2 and 3), submitted to 
the Committee on Food Research of the Snartermaster Food 
ard Container Institute, the reactions of rats upon exposure 
for 18 hours to temperatures ranging from 35° to 95° F. have 
hee~ dascribed. “ow thease reactions heve been studied mors 
‘preciselv, and ford intake, changes in body weight and body 
temperature, and water intake have all been measured cver the 
temperature range of 65° to 97° F. Results have been summari zed- 
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on four graphs, figs. 1-4, 
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ir rats 
Purnose: To investicate/the possibility that foed intake is a 
ee se 
macharism of temnere ture r-pgule tion, wm. 


Procedure: Advlt male rats of the Snracsve-Nawlev strain were 
acclime ized tc a temperatnre of 82~84° F,,; and then exposed for 
18 hovrs in grerns of 5-6 to a covstart temperature sce tshers 


withir the range of 65° to 97° F, "ood ard weter intakes were 


measured, and body temne~ature ard body weisht were recorded at 

the beginning ard end of each 18-hour experiment, : 
Food and water were alwavs given ad libitum; the food 

used both during the acclimatization and the exnerimental periods 

was dry calf meal (G. LL. Fe. ) 


Resulte: "ood intake slowly fell as temperature iroreased 
from 65° to 90° F,, ther fell more ranidly until at 97° *, the 
rats ate little or not at alle There wes a sherp break in the 
crrve (see fiz. 1) betveer 90° and 94° F, 


Post of the vets showed a rise in body temneratvre following 
an 18-hour exnosure to temneratures of 72° ¥, or less; this rise 
seemed to be a corsegnence of increased motor activity. At 76°~ 
90° F., bodv temperature fell during the experiments, presumably 
becanvse the arimals were usually cuiot or slsening wher the 
final measurcments wers bseun. At 94° Fi, body tomperatnre 
ress by thc same amount as at 65°, but for a difforent raason, 
nemclv, tha rat's inability to dissipate heat ranidly cnough to 
prevent mild fever, (It will be rscalicd that at 94° F. the food 
intake fell sharply.) At 97° *., average body temperature chances 
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‘were gains of from 2 to 35 decrees Fe (fig. 2). 


Between eu they of 65° ard 86° ¥,, most rats ~aired 
abent § grems ovearnicht; at 90° F. no fain occurred; at 
94° F, a loss of 20 em. “yas “oted, while at 97° F, the losses 
amounted to 3O gm. or more (fig. 3). 


Water intal:e wes reascnehly constant between 65° and 90° 
F., but rose sharply in the 94° ard 97° exneriments (fig. 4), 


Significences These data demonstrate the nrecision with which 
rats reeulete their energy exchrngse, and sng est that it is 
nossible either to measure or to sontrol et ‘f not all of the 
varie>le “sectors involved in tis rs 


They also suc 6st thet bodv weicht is a more imnortant 
“actor ir determining the food intake at certain temperatures 
than et others. TJts importance seems to be sreatest in the range 
te which the animals hevs been acclimetized (fig. tha 


Comprrison of data obtained at 65° and at 94° FP, further 
surzests that food intake mav be an important mechanism of 
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temperature regulstion, At both of these temneratrres the rats 
exhibited mild hyperthermia a*ter 18 hovrs. At 6°, this hynere 
thermia was evoed by the cold stress and was accemnenied by 

a high food intake; at 94° the fever was a token of the animal's 
inehilitv to lose heet easilvy and was associcted with a very 
lov Pood irtake,. Yood intalbe is fet determired by the ahselvte 
body terveretura, thevafora, but by the conditiors of temnereture 
regvlction existirs at anv civer time. Becarse of its heet of 
utilization (snecific dvnaric action cr S,2.A.), food is in 
itself a mild heat stress, and the ability of the or7anism to 
vse this extre heat seems to a.certein extant toa detsrnine the 
food *n-ake, } | 


Publications: 


Brobeck, John 2. Food inteke as a mechenism of temperatu~e 
regulation in rats. (In preparation, ) 
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Figure 1. Relation between food intake and 
environmental temperature. Each point 
represents a group of 5 - 6 rats. The 
three symbols on this and the other graphs 
identify rats according to body weight, 
as follows: 


e - - Body weight averaging 236 ~ 267 gm. 
© - - Body weight averaging 284 ~ 307 em. 


@ - - Body weight averaging 315 ~ 330 gm. 
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Relati onship be tween overnign 
~ change in body temperature and — 
environmental temperature. For 
meaning of symbols, please see fig. ix 


e 3. Relationship, yetwoen: overnight | 
change: in body weight and environmental 
temperature. For meaning. of apenels 7 
please see fig. 1.. 
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Relationship between water. intake 
"and environmental temperature. For | 
ining of symbols, please see fig. i 


